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CLAIMS 

We claim: 

,. M^nucleieaoidhavinganuceotiae^enceseleo^fton.^g.oup 
consisting of: 

(a) at least 10 consecutive nucleotides of SEQ ID NO: 1; 

(b) at least 12 consecutive nucleotides of SEQ ID NO: 1; 

(c) at least 14 consecutive nucleotides of SEQ ID NO: 1; 

(d) at least 16 consecutive nucleotides of SEQ ID NO: 1; 

(e) atleast 18 consecutive nucleotides of SEQID NO: l;and 

(f) a sequence complementary to any one of the sequences of (a) -(e). 



2. 



Anisola^nucWcacidhavtaganudecUdes^asc^tomtogroup 
consisting of : 

(a) at least 10 consecutive nucleotides of SEQ ID NO: 3; 

(b) at least 12 consecutive nucleotides of SEQ ID NO: 3; 

(c) at least 14 consecutive nucleotides of SEQ ID NO: 3; 

(d) at least 16 consecutive nucleotides of SEQ ID NO: 3; 

(e) atleastl8consecutivenucleotidesofSEQIDNO:3;and 

(f) a sequence complementary to any one of the sequences of (a) -(e). 
3. An isolated nucleicacidhavinganucleotide sequence select 

consisting of: 

(a) a sequence encoding a Ca«Sper4 protein; 

«,) a science encoding a. leas, a transmembrane domain of a Ca«Sper4 

W aser.nenceencodingarleastaporeregionofaCa^prote.n; 
(e)ase q uenceencodrnga..ea S .an.p i ropeofaCat S per4pro te mhavm g hrgh 

predicted antigenicity; and !„ f ,„w> 
ft a sequence complementary to any one of the sequences of (a H e). 

4. Anlaolateunncleicacidas inclaimS selected fromthe group consisting of ; 
(a) SEQ ID NO: 1; 
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(b) SEQ ED NO: 3; 

(c) a sequence encoding a polypeptide comprising residues 46-75, 86-98, 108- 

137, 155-202, 209-233 and 242-272 of SEQ ID NO: 2; 

(d) asequenceencodingapolypeptideconiprisingresidues48-73,81-lll, 

113-134, 156-204, 208-233 and245-273 of SEQ TP NO: 4; 

(e) asequenceencodingapolypeptidecomprisingresidues 76-85, 138-154 

and 234-242 of SEQ ID NO: 2; 

(f) a sequence encoding a polypeptide comprising residues 74-80, 135-155 

and 234-244 of SEQ ID NO 4; 

(g) a sequence encoding a polypeptide comprising residues 222-231 of SEQ 

ED NO: 2; 

(h) a sequence encoding a polypeptide comprising residues approximately 

residues 222-231 of SEQ ID NO: 4; 

(i) a sequence encoding a polypeptide comprising a high predicted 

antigenicity epitope of SEQ ID NO: 2; 

(j) a sequence encoding a polypeptide comprising a high predicted 

antigenicity epitope of SEQ ID NO: 4; and 

(k) a sequence complementary to any one of the sequences of (aMD- 

5 An isolated nucleic acid encoding a polypeptide having at least 80% amino 
acid sequence identity with a polypeptide selected from the group consisting of: 

(a) a CatSper4 protein; 

(b) at least a transmembrane domain of a CatSpert protein; 

(c) at least an extracellular loop of a CatSper4 protein; and 

(d) at least a pore region of a CatSper4 protein. 

6 An isolated nucleic acid encoding a polypeptide having at least 80% amino 
acid sequence identity with a CatSper4 protein and having CatSper4 activity in a cell 
capable of expressing CatSper4 activity. 

7 An isolated nucleic acid comprising 

a regulatory element having at least 80% nucleotide sequence identity to at 
least 100 consecutive nucleotides selected from SEQ ID NO: 5; 
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wherein said regulatory element is capable of promoting transcription of a 
coding sequence operably joined thereto in a mammalian cell in which a CatSper4 
gene can be expressed. 

8 An isolated nucleic acid comprising a nucleotide sequence that hybridizes to at 
leastaportionofanucleicacidofSEQlDNO:lorSEQIDNO:3under conditions 

including a wash step of 1.0 x SSC at 65°C. 

9. An isolated nucleic acid as in claim 8 wherein said nucleic acid encodes a 
polypeptide having CatSper4 activity. 

10 A nucleic acid comprising: 

(i) a nucleotide sequence encoding a polypeptide having CatSper4 activity, 
wherein said nucleic acid hybridizes to at least a portion of a nucleic acid of SEQ ID 
NO: 1 or SEQ ID NO: 3 under conditions including a wash step of 1.0 x SSC at 65 C; 

(ii) a heterologous regulatory region operably joined to said sequence such that 
said sequence is expressed. 

11. A nucleic acid comprising: 

(i) a nucleotide sequence encoding a polypeptide having at least 80 percent 
amino acid sequence identity with an amino acid sequence of SEQ ID NO: 2 or 4; and 

(ii) a heterologous regulatory region operably joined to said sequence such that 
said sequence is expressed. 

12 A kit for detecting at least a portion of a CatSper4 nucleic acid comprising an 
isolated nucleic acid of any one of claims 1-7 and a means for detecting said isolated 
nucleic acid. 

13. A kit as in claim 12 wherein said means for detecting said isolated nucleic acid 
comprises a detectable label bound thereto. 
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n wherein said means for detecting said isolated nucleic acxd 
ia a Vit as in claim 12 wnerein s><uu ^ 

isolated nucleic acid. 

a Avecorcompnsinganiso^dnuoleicacidofaoyc.ecclatasl-n. 
any one of claims 3-11. 

„. A vector as in cfcirn 16 vrfterein said nucleic acid is operaUy Joined * an 
exogenous regulatory region. 

18 . A^asinc^^wne^ssidnncWcisope^.yioinen.o^ona 
coding sequences to form a toion vector. 

19 . A vector comprising an isoWed nucieic acid of an, one o, claims ML 

20 . Avec.oreomprisinganisniatednuc.eicaddofanyoneofclaimsS-n 
operably joined to a reporter gene. 

21 . A ell transformed with a nucleic acid of any one of claims 3-11. 

22 . A ceU transformed r^ttr a genetic construct capable of easing a nucleic 
acid of any one of claims 3-11. 

a Acenaalnc,aim22 Wl .ereinsaidnuc,eicisopera b ly j oined t o 1 .e te ro.ogou S 
coding sequences to encode a fusion protein. 

and human cells. 
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• a rrfl is selected from the group consisting of 

to cells and transgenic animal cells. 

. • „ wh erataageneucconstracthastatroduceda 

^cauonraroagenonreofsardannna. ^ 

^ra^^-^ 0 ^ 86 " 6 

27. 

at tot a transmembrane domatn of C-Sp P ^ ^ ^ „ 

consisting of rats, mice, hamsters, gn 
and non-human primates. 

otein preparation comprising apoljrpepude selected 
29 . Asuhstantrallypureprotempreparari 

from the group consisting of: 

(a) » C ^ r4 ^: hranedoinainof aCatSper4protem; 

« — - 0 " f : f ;rCl- mghpredioted 
(e) at least an epitope of a CatSper^P 

antigenicity. 

• natation as in claim 29 wherein said 
on Asubstantiallypureptoteinpteparation 

polypeptide is selectedfrotnthe group consisting of. 

(a) SEQ1DNO-.2; 

(b) SEQIDNO-.4; 
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NO: 2; 



IDNO: ;; reSid u M7M5 .138- 15 4a n d 2 34-242o ( SBQ I DNO: 2 ., 
» residues 74-SO, 135455 and 234-244 of SEQ ID NO 4; 

(g) residues 222-231 of SEQ ID NO: 2; 

(h) residues 222-231 of SEQ ID NO: 4; 

0 a bigb predicted antigenicity epirope o, SEQ ID NO: 2; and 
<p a bigbpre4ictedanbgenicrt, epitope of SEQ ID NO: 4. 

least 80% amino acid sequence identity with poiyp P 

consisting of: 

(a) a CatSper4 protein; 

„, a.,ea S ,a tt ar,ruem te anedorua ta ofaCa t Sper4pro,e ffi 

(c) at leas, au extracellular loop „, a CatSper4 protenv, and 

(d) at least a pore region of a CatSper4 protein. 

32 . A — y ---7t:«ST— 

,east 80% amino aeid sequence ldenn.y wdh a CatSper4 pro 
activity in a cell capable of expressing Ca<Sper4 activity. 

against a CatSper4 epitope, 
has high predicted antigenicity. 

„o ? n r>l aim 33 wherein said epitope 
35 A — ^ ^r^rrr^ueneeseleeted.onr 

bigb predicted antigenicity epitopes of SEQ ID NO: 4. 
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36 . A substantially pure antibody preparation as in any one of claims 33-35 
wherein said antibody is a monoclonal antibody. 

one of claims 33-35 
Uttbody iragment selected from the group consist of 



37. AsubstantiaUyputeantiDodypreparaaooasmaay' 



wherein said antibody is an ; 
an Fab 
(scFv). 

38. Akittor ftfM ^ 3 3-37andameansfordetectingsaid 
CatSper4 antibody of any one of claims 35 an 

antibody. 

antibody comprises a detectable label bound thereto. 

40. Akitasmcl d which spec ifically binds to sard anU- 

antibody comprises a labeled secondary <m j 

CatSper4 antibody. 

«. A ^o d ofiae^y to gapo tt nUa ll nodulato I o f Ca,Sper4 a c« i vi«y 

.fc.e.nuning w hemer said candidate compound caused an met 
in said indicator relative to a reference level; and 

identifying S aid candidate compound as a potenua. modulator of CatSperd 

activity if said increase or decrease is significant 

42 . Antemodasmclaimd. ^remsaidindica^isaniumcarorofmelevefof 
nENA encoding said CatSper4 protein. 

43 . Ameunodasmclamrdf wherein said indicator is an indicator* the teve, of 
CatSper4 protein. 
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• -a in Air*tnr is an indicator of cation flux 
44. A method as in claim 41 where* said xndrcator 

across a membrane of said cell. 

channel currents of said cell. 

™. of claims 41-15 wherein said cell has been 

46. A method as in any one of clarets 
^forreedwireagenettcconsttnctcapableofexptesareg 

47 . ^ethodasreclaire^-ereh.saidceUisarearerespereteenandsaid 
indicarer is a measure of sperm rnotdrry. 

comprising: . ohvsiologicaI conditions a candidate compound with 

Cheung stnKWBl 4omain „ a CaGper4 protein; 

"** TTZZZZ ^ candidate compound and said 
measuring binding, if any, between 

activity if said binding is significant. 

4 , A me fl .oda S mc,a i m48whereinsa i dCat,per4moie. yi sa F olypep tt de 

selected from the group consisting of: 
(a) a CatSper4 protein; 

« at^at^tsmembranedom^of.CatSpeMpro^ 
S arleastanextracoUulanoopofaCa^prorem^d 

(d) atleastapore region of a OtSpere protein. 

* of decreasing the fertility of a male subject comprising. 

50 ' ^tsamleac^undwmohdecreasesCatSpe.^. 

„ .„ ^fcanstagreveraibleinfertmtymamalesubiectcomprising: 

51 ssss-..— 
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52 A method of contraception comprising: 

admmistermgtoam^^^ 
activity. 

53 A method of contraception comprising: ^ratSnert 
a^nistermgtoafemalesnbiectacompoundwmchd^ 

activity. 

«f ^ims 50-53 wherein said compound is in a 

54 . *~;zzz££L*.<~------'~ t -' 

to , one of the vagina. uterus and faUopian mbes of said female. 
CatSper4 gene and an antibody to a CatSperf proten.. 

57 A method as in claim 56 whemin said componnd is an antibody fragment 
^leg.npconsUdngofanPabftagmen.anKab^agmen.an.v 

fragment, and an scFv fragment. 

58 . A method as in any one o, e.alms 50-53 wherein said subject is a mammal. 
59 AmethodasmeiaimSSwhemmsaidmamn^isse^fromaegroup 

gophers. 

„ Amemodasme 1 aim5 8 «herein^d S ub i ee,isselee te dfromd 3 egronp 
consisting of a fish, an amphibian and an insect. 
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61 Use0 fac 0 mpound W Mchdec^^^ 
medicament for decreasing the fertility of a male subject. 

62 useofacompoundwfcchdecr^ 

medicament for causing reversible infertility in a male subject. 

63 . Useo facon*oundwbichd^ 
contraceptive for administration to a male. 

64. UseofacompoundwMchde^^ 
contraceptive for administration to a female. 

65 A use as in any one of claims 61-64 wherein said compound is in a 

65. A use as iu . t .r m Section a transdermal patch, a 
■ formulation selected from the group consisting of an injection, tr 

bioerodable implant, a lubricant, a moisturizer, a foam, a jelly, and a sponge. 

66 A use as in claim 64 wherein: 
aaidfemalesubjecrisamamma! andstodcompoundisadmhuste red » , ° at 

teas, one of .he vagina, uterus and fallopian tubes of said female. 

67 Ause as in an, one of Cairns 61-64 wherein said compound is selected from 
^gmupeousistingofanueleioacidwbiehisan.isenae.oa.ieas.aporhonofa 

CatSper4 gene and an antibody to a CatSper4 protein. 

6i A use as hi claim 67 wherein said compound is an antibody fragment selected 
Lu.gro^con^of.Feb^auK^^an.v^ 

and an scFv fragment. 

69 . A use as in any one of claims 61-64 wherein said subject is a mammal. 

70 A use as in claim 69 whereto said mammal is selected torn the group 
consisting of humans, dogs, cats, cows, sheep, horses, mice, rats, raccoons, and 
gophers. 
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71 . A use as in data 69 whemin said subject is select from the group consisting 
of a fisiu an amphibian and an insect. 

72. A contraceptive preparation comprising a compound which decreases 
CatSper4 activity. 

73 A preparation as in claims 72 wherein said compound is selected from the 
gene and an antibody to a CatSper4 protein. 

74 Apreparationasinc^ 

llectedfromthe group consisting of an injection, a transdermal patch, abroerodable 
implant, a lubricant, a moisturizer, a foam, a jelly, and a sponge. 



75. 



A method of diagnosing a CatSpeM-relafed disorder in a mammal comprising 
determining the presence o, absence of a mutation in a CatSper4 gene. 



76 A method as in claim 75 wherein said method comprises: 

' determining at least a portion o, a CatSper4 gene sequence and comparmg sard 
determined sequence to a reference sequence; MA-mrio _i 
wherein the presence or absence of differences between satd determined 
sequence and said reference sequence indicate tire presence or absence o, mutations m 
said CatSper4 gene. 

77 Amemodofdiagnosinga^^ 

the presence or absence of a mutation in a CatSper4 protein. 

78 A method as in claim 77 wherein said method comprises: 
determimngat^ 

said determined sequence to a reference sequence; 

wherein the presence or absence of differences between said determmed 
sequence and said reference sequence indicate the presence or absence of mutaUons m 
said CatSper4 gene. 
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79 A method as in claim 78 wherein said determination comprises contacting at 
leasta&agmentofsaidCatSper4protemwim^antibodyknowntobindtoa 

CatS P er4 protein in whichamutation is known to be present or absent and detectmg 
binding between said antibody and said fragment of said CatSper4 protein. 

80. AmemodofdiagnosmgaCatSper4-relateddisordermamam^ 
measuring an indicator of CatSper4 activity in said cell; and 
comparing said measured indicator to a reference level. 

81 . A method as in claim 80 wherein said indicator is an indicator of the level of 
niRNA encoding said CatSper4 protein. 



82. A method as in 
CatSper4 protein. 



claim 80 wherein said indicator is an indicator of the level of 



83. A method as in claim 80 wherein said indicator is an indicator of cation flux 
across a membrane of said cell. 

84. A method as in claim 80 wherein said indicator is an indicator of whole cell or 
channel currents of said cell. 

85. A method as in any one of claims 75-84 wherein said disorder is CatSper4- 
related infertility. 

86 A method of genotyping a subject with respec, to a CMSpert gene comprising: 
determining at leas, a portion of a Ca.Sp.r4 gene sequence and comparrng sard 

determined sequence to a reference sequence; 

wherein .he presence or absence of differences between said determrned 

sequence and said reference sequence indicate me presence or absence of a genotype 

corresponding to said reference sequence. 

87 Amemodofgenotypm g asubjectwimrespecttoaCatSper4genecomprismg: 

determining at least a portion of a CatSper4 protein sequence and comparrng 
said determined sequence to a reference sequence; 
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herein the presence or absence of differences be W een said 
^enLdsaidreferen^uen^indicare^presenceorabsenceofa^ 

corresponding to said reference sequence. 

88 A^thodasincla^^^^ 

♦ f««dCatSper4 protein with an antibody known to bmd to a 
le-tafragmentofsardCatSper^P dete cting binding between 

CatSper4 protein comprising said reference sequenc 
said antibody and said fragment of said CatSper4 protein. 



89. 



A^odofhvi.rofe^onbyspernrnavingdecreasedCa^ac^ 



comprising: 

removing a zona pellucida from at least one ovum; 
contacting said ovum with at least one of said sperm; and 
allowing said sperm to fertilize said ovum. 

90 . j.^^^f^a^^^^'^^^ 
comprising: 

removing a zona pellucida from at least one ovum; 
contacting said ovum with atleast one of said sperm; and 

allowing said sperm to fertilize said ovum 

91 . A.emodof^r^ 

penetrate a zona pellucida comprising: 

removingazonapellucidafromatleastoneovum; 

contacting said ovum with at least one of said sperm; and 
allowing said sperm to fertilize said ovum. 

92 . j^^^t^^^^^^^"^ 
CatSper4 activity comprising: 

transforming sperm or sperm progenitors of said subject wi 

construct capable of expressing a CatSper4 protein; and 

usin^tra.sfonnedspermofsaidsubjecttofertiUzeanovum 
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93 . A^odcfttea.mgasubjac.characterizedbytafertiU^due.odec.eased 

CatSper4 activity comprising: 

administering a CatSper4 protein to sperm or .perm progeny of sard 
subject, whereby said protein provides Ca*per4 activity in said sperm or spermafrds, 

^ing sperm bearing said administered Ca«Sper4 protein ,o fertilize an ovnm. 

04 A method of diagnosing an anti-CatSper4 antibody-mediated tofertilny eansed 
by anu-Catfperf antibodies present in a female nrogenital tract compnstng: 
' obtaining a sample of antibodies present in a female nrogenital tract; 

contacting said sample of antibodies with at leas, a fragment of a Ca«Spe«4 

Pn> " ting binding beween said sample of antibodies and said fragment of a 
CatSper4 protein. 

95. A method as in claim 94 whereto said GaSper4 fragment comprises a 
CatSperf epitopes having high predicted antigenicity. 

90 . Amedmdastoc.aimSSwheretosaidepimpeistoc^wititina^ 
..acted from the gronp consisting o, high predicted antigenicity epuopes o, SBQ ID 
NO: 2, and high predicted antigenicity epitopes of SEQ ID NO: 4. 

97 A^offreanng^tmd^peM^Wy-n^in^e^sedby 
anti-CatSper4 a ntibodieap re sen.toafemslenrogemtolfrac t c 0 mpmmg: 

catering tote said urogenital Uact an agent which speedy bmds to 
aaid anu-CaSpe* antibodies in an amount effective to inhibit bindmg hereon s*d 
anti-CaSpet4 antibodies and a CatSper4 protein present on sperm m satd urogeudal 
tract 

98 A method as to claim 97 wherein said agent comprises a. leas, fragment of a 
CatSpert protein including an epitope having high predicted antigeuicrty. 
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99 A method as in claim 98 wherein said epitope is included within a sequence 
NO: 2, and high predicted antigenicity epitopes of SEQ ID NO: 4. 

100. A method as in claim 98 wherein said agent comprises an antiidiotype 
antibody against said anti-CatSper4 antibodies. 

101 A method of conducting a drug discovery business comprising: 

(a) ' identify** by^^ 

CatSper4 activity; . 

(b) determining if an agent identified in step (a), or an analog thereof, mhrbxts at 

least one of sperm motility or egg penetrance; 

(e) conducting therapeutic profiling of an agent identified as an inhibrtor m step 
(b) for efficacy and toxicity in one or more animal models; and 
(d) formulating a pharmaceutical preparation including one or more agents 
identified in step (c) as having an acceptable therapeutic profile. 

102 T^methodofclaimlOl,^ 

for distributing the pharmaceutical preparation for sale, and optionally including 
establishing a sales group for marketing the pharmaceutical preparation. 

103 A method of conducting a drug discovery business comprising: 

(a) identifying, by the assay of claim 41, one or more agents which agonize 

CatSper4 activity; . 

(b) determining if an agent identified in step (a), or an analog thereof, mcreases at 

least one of sperm motility or egg penetrance; 

(c) conducting therapeutic profiling of an agent identified as an agonist m step (b) 
for efficacy and toxicity in one or more animal models; and 

(d ) formulating a pharmaceutical preparation including one or more agents 
identified in step (c) as having an acceptable therapeutic profile; 

104 The method of claim 101 , further including the step of establishing a system 
for distributing the pharmaceutical preparation for sale, and optionally including 
establishing a sales group for marketing the pharmaceutical preparation. 
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ag ents vrtnch agonize the -WT of wild type Ca,Sper4. 

™ ethod of claim 103, therein step (a) comprises identifying one or more 
106 . The method of do ' 4 Kin contai ning one or more 

agents rvhich agonize the actmty of a CatSpert pr 

mutations. 



107 

(a) 



experiencing . WW ^ by „ teast one o( . aecreaae in 
(b) determining if said sperm arc 

htcre.ingatleaatoneofapermmo^o^e^ ^ 

w e^^^^'^^^^^oreggpene^ 
Ca«Sper4 agonist effective to increase at least one sp 



in said male. 

108 ^odofol^^— g — - 4 "* b 
rnitoredhyaphysicianm^uateimp— 

m ^methodofc.ahnl^fn.herhrc^gas^ofhnhngdrepaden.orrhe 
patient's health care provider. 



110. 

(a) 



w providing a pharmaceodcal preparation discovered . clarm X0Z. 
p^panmon inhibits the activity ' ^ _ ^ fcr the 

of an amount * » ^ ^ ^ 
activity of CatSper4, whereui said effective 
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